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^§IBACTOFTHE£!S£LOSURE 

A heavy-duty flame propagation engine has oontro, systems and exhaust 
aftertreatmen, systems adapted to provide u,tra,ow emissions relative to Diese, 
engines while achieving comparahle f ue, consumption at reduced emission levels 
Theoontrolsystemsinolodeexhaostgas circulation, variahle vaive actuation, cylinder 
deactivation, pilot fuel injection, high energy ign.on systems and 
thereof to provide suhstantially stoichiometric comhustion conditions overanentire 
1 oadrangeo ft heengine,,noneem b odiment,theenginehasd,rectin.y,indor f ue, 

catalyst and a lean NOx adsorber. 
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